Within the subtropical gyre, these patches are discernible for extended periods and drift over long distances, reaching north to 34øS and east to 40øW. The cross-frontal migration of quasi-isobaric floats across the Confluence Zone from the subtropical to the subantarctic environment is observed on three occasions. The reverse process, float migration from a subpolar to a subtropical environment was observed once. These events were located near 40øS, 50øW, the site of a reoccurring cold core feature. Subsurface float and SST data comparison reveals similarities with analogous observations made in the Gulf Stream [Rossby, 1996] where cross-frontal processes were observed close to meander crests. The limited number of floats of this study and the complex structure of the BrazilMalvinas Confluence Zone, however, restricts the analysis to a description of two events.
. This is largely due to a strong barotropic component, which was revealed by direct current measurements. Surface drifters, drogued at 100 m depth, indicate near-surface speeds of up to During the interaction between the Brazil Current extension and Malvinas Current return, cross-frontal exchanges are expected to occur at all depths [Gordon, 1981] . Near the sea surface, strong eddy variability is observed in the Confluence Zone, and patches of warm water are found south of the Subantarctic Front (SAF) [Roden, 1986] , as well as cold water north of the Brazil Current Front (BCF) [Gordon, 1989] . At intermediate depths the low-salinity Antarctic Intermediate Water layer (Plate 2b) is characterized by strong horizontal density gradients across the Confluence Zone. The extension of the large surface variability throughout the upper 1000 m has been reported by Garzoli [1993] , but details of the underlying mechanisms still remain unobserved and unquantified [Peterson and Stramma, 1991 Representative isopycnals (27.05-27.2cro) of the AAIW core layer [Bianchi et al., 1993; Piola and Gordon, 1989 ] are found at 800-900 m depth north of the Confluence Zone and at 200-400 m depth to the south of it. Fresh AAIW from the subantarctic region is thought to flow northward and eastward across the Confluence Zone while sinking along these isopycnals and to enter the subtropical South Atlantic [Peterson and Whitworth, 1989 ], but details of this process are poorly understood.
Once injected into the subtropical gyre, the AAIW is carried east with the South Atlantic Current (SAC) [Stramma and Peterson, 1990 ] across the South Atlantic. East of the MidAtlantic-Ridge, the water takes a northward route until it is deflected back west near 30øS. The Subtropical Gyre Return Current [Boebel et al., 1999] then carries the AAIW back to the western boundary where the flow bifurcates near the Santos Bifurcation. Some parts form a narrow northward intermediate western boundary current, whereas about three quarters [Schmid, 1998] [Boebel and Schmid, 1995] . Each float setting was preceded by a conductivity-temperature-depth (CTD) cast, which was used to determine the physical parameters at the salinity minimum of the AAIW. The floats were ballasted in situ to make them neutrally buoyant close to the depth of the local salinity minimum. The cruise resulted in a slanted section through the eastern region of the Confluence Zone (Figure 1 Near 40øS, 50øW a plume of cold (12øC-14øC, cyan) water was observed until December 8, 1994 (Plate 1). The warm northward Brazil Current return appears to entrain this incoherent patch of cold subantarctic water. The cold water plume was detached from the Subantarctic Zone due to a tongue of warmer (T > 16øC, yellow) Brazil Current return water, which was about to rejoin the return flow near 41øS, 52øW. Similar events are reported by Legeckis and Gordon [1982] and Gordon [1989] , who note that a meander of the Brazil Current return, with amplitudes of 100-300 km, seems to from a recurrent flow pattern near 40øS, 50øW.
The disjointed structure of the cold water inclusion indicates that the density field between 39øS and 41øS (Plate 2c) should indeed be interpreted as the cyclonic feature C-?, however, not necessarily as a coherent cold core eddy. The front between 39øS and 40øS, which was identified as BCF in the hydrographic section, must be reinterpreted as the northern frontal expres- Plate 6 Gordon [1989] were estimated to last --•6 months.
Our observations for eddy C-/3 which features salinity and temperature anomalies of 0.35 and 3.5øC (at the 550 dbar level) and a radius of at least 7 km indicate a lifetime of over 2 months. This is considerably longer than the estimates given by Bianchi et al. [1993] . Probably, the fine structure that generates the described small-scale mixing processes is weakened with time once the eddy drifts away from the frontal zone. The reported faster dissipation of heat than salt anomalies [Bianchi et al., 1993] , however, does support our explanation of the increasing temperatures observed by float 159 and its response by slowly sinking into less saline waters.
On a more speculative basis the float trajectories point toward the reoccurring cold core meander near 40øS, 50øW as the preferred site cross-frontal exchange. The three floats (150, 155, and 159) that experienced cross-frontal migration from the subtropical to the subantarctic side or vice versa did so in close vicinity of this frequently observed cold core feature (Table 3) . Subsequently, two of these floats (159 and 150) returned to the subtropical gyre interior but traced subantarctic water patches rather than a subtropical environment.
We have given a detailed description on how cross-frontal float migration is in part due to the quasi-isobaric character of the floats. Nevertheless, the floats cross-frontal velocity component reflects similar vertical and lateral (with respect to the frontal axis) flow patterns of the surrounding water, which are likely to produce interleaving of warm, saline and cold, fresh water. Such structures were observed here directly at CTD station 41 (Plate 3, cyan) [1994] conclude that most of the observed particle exchange between the Gulf Stream and its surrounding waters is not representative of cross-frontal exchange. Bower and Lozier [1994] find a strongly reduced cross-frontal property exchange at (shallow) density levels where a strong potential vorticity front exists, whereas at deeper levels, where strong particle exchange does indeed occur, the waters are relatively homogenous on both sides of the dynamical boundary formed by the deep reaching Gulf Stream. In the Crozet Basin, Park and Gamberoni [1997] observe that the combined subantarctic and subtropical frontal In this study, however, we used quasi-isobaric floats, i.e., floats that have a considerable (by a factor of 10) lower compressibility than the surrounding seawater, rendering the float unable to follow shoaling or sinking water parcels completely. 
